Abstract. This work presents the actions taken jointly by the firm L'Oreal and the department of Electrical Engineering of the University of Burgos, which initiated an energy management strategy with the ultimate objective of reducing energy consumption. Save electricity is possible.
Objectives
The proposed objectives are:
To map out the global distribution of energy consumption.
To identify potential improvements.
To study the profitability of the proposed improvements from both an energetic and an economic point of view. To anticipate energy consumption.
To set up awareness-raising programmes for staff at the plant. By achieving these objectives, the firm will become more competitive thanks to improved energy efficiency. [1] In order to reach these objectives, a number of initial problems have first to be overcome, due to the industrial plant being over 30-years old, the absence of measurement devices and to the exponential growth of the factory over recent years.
Methodology
The following plan was proposed to carry out the project:
1. Diagnosis of energy consumption at the industrial plant. Data gathering and data management. 2. Installation of renewable energies. 3. Improvement and modification of the principal energy consumers. Technical and economic viability studies. 4. Energy-saving and awareness-raising strategies among workers.
Multinational enterprise
The object of this study is the multinational L'Oreal Group, which forms part of the cosmetics sector. Founded in 1907 by the chemist, Eugéne Schueller, it currently employs 50,500 workers in 43 industrial production plants and has a presence in 130 countries.
The factory under study is located in Burgos, has a staff of 600 employees and manufactures some 250 million units on an annual basis.
Renewable energies
The factory has a solar thermal installation for hot water that provides 2,000 litres of water at 55 ºC. It is an old installation, which has collectors whose performance is low compared to those on the market at present.
It also has a solar photovoltaic installation of 100kWp made up of panels that are fixed (45%) and mounted on solar followers (55%). The installation is made up of 252 panels (sw 220) on the two solar followers and 214 fixed panels (sw 210) arranged in 4 rows.
5. Measurement equipment and data collection management systems "Power Logic" by Merlin Gerin is used for data management of electrical consumption at the plant, with the following layout. 
Energetic balance of the plant. 2006
The followings tables show the most significant energetic data for 2006, covering the electrical energy generated by the solar panels and gas and electricity consumption. Consumption of 1 kWh of energy is considered equivalent to 211 gr of CO 2 [2] As may be seen in Table II , the highest electrical consumption corresponds to lighting and compressors. Naturally, the solutions put forward to reduce energetic consumption will concern these two receptors, and will also make improvements to the heating installation.
Economic viability of the proposed improvements
Having undertaken the energetic audit and identified the receptors that consume most energy, three improvements techniques were proposed: Installation of compressed-air compressors The present situation is that output pressure is 11 bar, the diameter of the piping that feeds the furthest point is 2" (100 metres) and the output pressure provided at that point is 8 bar. The conclusion is that a high loss of charge occurs along the tubes. In the future, the plan is for the outlet pressure of the compressors to be 8.5 bar, and the pipe diameters will be widened to 4" such that the estimated loss-ofcharge will be 0.5 bar. This improvement will result in the reduction of energetic consumption by 20% in the compressed air system, as well as improving the performance of the compressors, reducing losses in the piping, reducing the working hours of the compressors, etc. The planned investment amounts to 19,710 euros. The economic viability of the replacement piping has a return-on-investment period of 6.1 months. Lighting installation. In order to reduce the energetic consumption of lighting, it is proposed to substitute the existing magnetic ballasts for electronic ones, to use photocells in the zones where natural light exists and to install movement sensors. [3] The consequences of these improvements will be a 25% reduction in consumption. A trial project involving the substitution of 72 fluorescent screens has already achieved energy savings of 20%. The planned investment amounts to 36,302 euros.
The economic viability of these three measures has a return-on-investment period of 19 months. Heating installation. The measures to improve the heating system will consist of the use of economizers at the steam outlets, transferring heat to the entire steam network and enlarging the steam piping section. The planned investment amounts to 42,500 euros. The economic viability of these measures has a return-on-investment period of 2.1 years.
Strategy of the L'OREAL multinational group
The principal strategy of the Group is to promote interfactory competition, in such a way as to create internal competitiveness that will help to reduce energetic consumption.
To that end, it is proposed:
• To set concrete objectives for the different production units.
• To compare the energetic consumption of different industrial plants.
• To disseminate the results of the different factories at a global level. Secondly, there is a need to raise worker awareness of energy consumption. Training talks will be given in order to raise awareness of staff at the factory so that they are conscious of the different energetic consumptions at the plant. Likewise, information sheets will be made available at different work stations providing data on CO2 emissions, energy consumed and the cost in euros. An example of the consumption of compressed air pistol is shown below. 
Conclusions
• Energy consumption for lighting and for air compressors is significant. • Until an energetic balance is achieved, it will be difficult to propose sound technical solutions to reduce consumption.
• Energetic consumption can be reduced through "awareness-raising" and "information" strategies, expending little effort.
• Energy saving is possible.
• THE BEST kWh IS THE ONE THAT IS NOT CONSUMED.
